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(57)Abstract: 

PROBLEM TO BE SOLVED: To produce an Al alloy for extrusion molding excellent in wear 
resistance, pressure withstanding strength, potential difference corrosion resistance, extrusion 
moldability and machinability by specifying the componental structure consisting of Mg, Si, Mn 
and Al. 

SOLUTION: This Al alloy for extrusion molding is the one having a compsn. contg., by weight, 
0.4 to 1.0% Mg, 3.0 to 6.0% Si and 0.1 to 1.0% Mn, furthermore contg., at need, one or more 
kinds among 0.15 to 2.0% Cu, 0.05 to 0.30% Cr, 0.01 to 0.10% Ti and 0.1 to 1.0% Fe, and 
the balance Al with inevitable impurities, and in which extrusion molding conditions are 
regulated to obtain an extrusion molded material having <50^m grain size. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Mg: The aluminum alloy for extrusion molding characterized by having 0.4-1 .0 % of the 
weight, Si:3. 0-6.0 % of the weight, and Mn:0. 1-1.0 % of the weight, and having the component 
organization where the remainder consists of aluminum and an unescapable impurity. 
[Claim 2] Mg: The extrusion-molding profile which has 0.4-1.0 % of the weight, Si:3. 0-6.0 % of the 
weight, and Mn:0. 1-1.0 % of the weight, and has the component organization where the remainder 
consists of aluminum and an unescapable impurity, and is characterized by the diameter of crystal grain 
being 50 micrometers or less. 

[Claim 3] Mg: The aluminum alloy for extrusion molding characterized by having 0.4-1.0 % of the 
weight, Si:3. 0-6.0 % of the weight, and Mn:0. 1-1.0 % of the weight, having two of one sort or Cu:0.15- 
2.0 % of the weight, Cr:0.05-0.30%, Ti:0.01-0.10 % of the weight, and Fe:0. 1-1.0% of the weight of 
sorts or more further, and having the component organization where the remainder consists of aluminum 
and an unescapable impurity. 

[Claim 4] Mg: The extrusion-molding profile which has 0.4-1.0 % of the weight, Si:3. 0-6.0 % of the 
weight, and Mn:0. 1-1.0 % of the weight, has two of one sort or Cu:0. 15-2.0 % of the weight, Cr:0.05- 
0.30%, Ti:0.01-0.10 % of the weight, and Fe:0. 1-1.0% of the weight of sorts or more further, and has the 
component organization where the remainder consists of aluminum and an unescapable impurity, and is 
characterized by the diameter of crystal grain being 50 micrometers or less. 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the aluminum extrusion-molding profile with which the 
field which needs sliding functions, such as braking components for automobiles, especially is presented 
about the aluminum alloy excellent in abrasion resistance. 
[0002] 

[Description of the Prior Art] The alloy aiming at the improvement of extrusion nature is indicated 
maintaining abrasion resistance generally by depositing Mg2 Si in aluminum by distributing hard Si 
particle in aluminum by adding a lot of Si like 4032 specified to JISH4140 as an alloy currently used for 
the purpose of abrasion resistance, and adding Si and Mg to JP, 5-5743 6,B. 
[0003] 

[Problem(s) to be Solved by the Invention] The effectiveness of improving extrusion nature is accepted 
to the aluminum alloy with which surely Si addition exceeds 6% like 4032 alloys, maintaining abrasion 
resistance for Mg by 1.9% or more of addition. However, when Mg was added 1% or more in the case 
of the extrusion product which it is the effectiveness only about the extrusion product which has easy 
configurations, such as the round bar, and has a variant cross-section configuration, already carrying out 
extrusion molding had the technical problem that it became very difficult. Moreover, it asked for the 
aluminum alloy ingredient in the braking components for automobiles etc. with which pressure 
resistance, a potential difference-proof corrosive, etc. may be simultaneously required only in addition to 
mere abrasion resistance, the ingredient stickiness nature at the time of caulking for further with a 
components group may also be needed, and it is satisfied of these demand characteristics about the 
technical field as which the abrasion resistance in lubricating oil Nakashita, such as the so-called brake 
FURUIDO, is required about the wear environment. 
[0004] 

[Means for Solving the Problem] this invention person added various components in aluminum first, 
fabricated the extruded section with extrusion, and did **** experiment research about each quality 
characteristic and extrusion molding. Consequently, it results in this invention and The means for 
solving a technical problem is described with the knowledge acquired by experiment below. There are 
components of various kinds many in the control-section article for automobiles, and an anti-lock brake 
system AKUCHUE turbo day, a brake wheel cylinder, a clutch master cylinder, a proportioning valve, 
etc. are the examples of representation. Although there are a casting, a forging, and extrudate in the 
aluminum alloy with which these are presented, especially this invention is a thing about extrudate. 
Moreover, sliding nature is required into the lubricating oil of various kinds [ these ], such as the so- 
called brake Froude. 

[0005] It became clear that abrasion resistance will begin to improve from about 2.0%, remarkable 
wear-resistant effectiveness will be accepted by addition 3.0% if an addition is increased for Si one by 
one from 1.0% and an abrasion resistant test is carried out, lifting of wear-resistant effectiveness will 
become loose near 5.0% if Si is added further, and a balance was mostly reached at 6.0% or more. 
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Moreover, addition of Si 6.0% or more accepted not only the cutting tool wear in cutting but aggravation 
of the field relative roughness by Si particle. Therefore, 3.0 - 6.0% of Si addition is appropriate, and 
becomes 3.5 - 5.5% ideally. When just Si addition of reinforcement is inadequate as extrusion-molding 
material, Mg is required for presenting an automobile control-section article 0.4% or more and Mg was 
added 1.0% or more, extrusion-molding nature began to fall suddenly. Next, experiment research of the 
addition effectiveness of Mn and Cu was done for the purpose of cutting ability and a potential 
difference corrosive improvement effect. 

[0006] Mn can adjust the diameter of crystal grain with combination with the extrusion conditions 
mentioned later, if it adds 0. 1% or more, and it became clear that it can improve cutting ability and a 
potential difference corrosive (henceforth anti-corrosiveness). However, there is a fault the grain 
community corrosion which adds Mn 1.0% or more becomes easy to generate. Moreover, since anti- 
corrosiveness will fall if there are many additions of Cu, when thinking the corrosion prevention 
effectiveness as important, 0.15 - 1.0% of range is good [ while Cu contributes to solid solution 
hardening in aluminum, when cutting ability's improves and it thinks cutting ability as important, 0.3 - 
2.0% of its addition is good, but ]. Therefore, it is effective for reconciling the quality characteristic 
which starts Cu:0.3-1.0% of ideally. Cr and Ti have the detailed-ized effectiveness of crystal grain, and 
are added if needed. At 0.05% or less, this effectiveness cannot be found, and in 0.30% or more, Cr 
fabricates a huge primary phase product and worsens elongation. At 0.01% or less, similarly Ti does not 
have detailed-ized effectiveness and the effectiveness is not only saturated with 0.10% or more, but it 
reduces the tool life at the time of a cut. Fe: Although there are detailed-izing of crystal grain and an 
improvement effect of machinability 0.1-1.0%, if it exceeds 1.0%, the effectiveness is saturated and the 
effectiveness runs short at 0.1 % or less. In order to fully demonstrate the property of an aluminum alloy, 
not only an aluminum alloy presentation but fabricating-operation conditions are very important 
elements. 

[0007] Especially, the solution treatment after the homogenization conditions of an aluminum billet, 
extrusion-molding temperature, and extrusion molding and artificial-aging conditions are important, and 
extrusion molding of an aluminium alloy is explained in full detail below. The homogenization after 
aluminum billet casting has the desirable conditions of 480-590 degree-Cx 6-hour or more maintenance 
so that dissolution-ization of an addition component can fully be secured. Below 480 degrees C, since 
original homogenization is not made, homogenization of an alloy content or an organization, a deposit 
of the component which dissolved to supersaturation, etc. have an adverse effect on reinforcement and 
crystal grain. Above 590 degrees C, since there is a possibility of producing eutectic fusion, it has an 
adverse effect on reinforcement and crystal grain. The temperature at the time of extrusion molding has 
450 degrees C or more desirable 510 degrees C or less. Below 450 degrees C, extrusion is difficult and it 
is because crystal grain makes it big and rough, and is set to 50 micrometers or more, so it has an 
adverse effect on anti-corrosiveness above 510 degrees C. For that purpose, control of billet temperature 
is also important and it becomes the factor in which billet temperature makes 50 micrometers or more 
make crystal grain big and rough on the contrary below 450 degrees C by lifting of the temperature 
increase by plastic working at the time of extrusion, and above 510 degrees C, billet temperature is high 
and it becomes the cause of making a front face producing a crack at the time of extrusion molding. 
[0008] By subsequent artificial aging, below 500 degrees C, reservation on the strength is [ solution-ized 
insufficiency ] difficult also for the solution treatment after extrusion molding, and crystal grain will 
make it big and rough above 560 degrees C. Moreover, subsequent artificial-aging conditions are set up 
in consideration of reservation on the strength and caulking nature. Ideally, the range of 5 10-540 degrees 
C is desirable. Below 510 degrees C, an alloying element does not fully dissolve and sufficient engine 
performance is not obtained in a final product. Above 540 degrees C, since crystal grain makes it big 
and rough and is set to 50 micrometers or more, it has an adverse effect on anti-corrosiveness, and 
reinforcement and elongation are worsened. Artificial-aging temperature has desirable 180-200 degrees 
C, and it should decide on aging time amount with artificial-aging temperature from a viewpoint of the 
reinforcement required of a product, and a manufacturing cost. 
[0009] 
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[Example] A table 2-1 and the alloy ingot of the presentation of alloy NO. A shown in 2-2 were 
prepared. After homogenizing the cylindrical ingot of this 8 inch phi at 480-590 degrees C for 6 hours or 
more, it heated at 450-5 10 degrees C, and hot extrusion processing was performed. The extruded section 
was made into the variant profile shown in drawing 1 - drawing 3 . Solution-ization is quenched for 10 
minutes after 500-560 degree-Cx 3 -hour maintenance after cutting by 100mm in an extruded section at 
40-degree-C water temperature. Then, T6 processing in which artificial aging was held for 180-200 
degree-Cx 3 hours was performed. Thus, the extrusion nature of the obtained extruded section, a 
mechanical property, crystal grain, etc. were examined with the following test method. The result is 
shown in a table 3-1, 3-2, 3-3, and 3-4. Moreover, a table 2-1 and the alloy ingot of the various 
presentations shown in 2-2 were adjusted. After homogenizing the cylindrical ingot of this 8 inch phi at 
510 degrees C for 6 hours, it heated at 470 degrees C, and the cutting back was performed for the 
extruded section and solution-ization was quenched for 10 minutes by 100mm at 40-degree-C water 
temperature after 520 degree-Cx 3 -hour maintenance. Then, T6 processing in which artificial aging was 
held for 195 degree-Cx 3 hours was performed. Thus, the hot extrusion workability of the obtained 
extruded section, a mechanical property, corrosion resistance, abrasiveness, etc. were examined with the 
following test method. The result is shown in a table 4-1, 4-2, 4-3, and 4-4. 

[0010] <Test method> The maximum extrusion rate which can be extruded without making the front 
face of (1) hot-extrusion workability extruded section produce a crack was measured, and this estimated 
the extrusion nature of each of said alloy. 

(2) From the extruded section processed mechanical property T6, the test piece for tensile test of a JIS 
No. 5 piece was extracted, and it examined according to JISZ2241. 

(3) Process the extruded section processed corrosion-resistant T6 like drawing 4 , make a table 1 into a 
basic cycle after attaching and making a DAKURO bolt the screw section, and it is 10 cycle 
********** Assessment measured the corrosion depth of the DAKURO bolt contact surface and near. 

ill 
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(4) The abrasiveness LFW abrasion tester performed the abrasion test of the following conditions, and 
the abrasion loss by the side of an extruded section was measured. 
I — ] )>#tt: SUJ 2 

— $fg : 4 1 2 N 

1 omm 

2 0 8 r pm (3 8 lm/s) 
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S4-4 





NO. 


yv A. 




(mm) 


mm. 

urns) 

(mm) 


* 


1 2 


L 


30 


1,0 


3. 18 


1 3 


M 


30 


1.6 


3. 17 


1 4 


N 


30 


0.5 


3. 17 




1 5 


O 


75 


A T 

0.7 


3. 20 




1 6 


P 


80 


0.6 


3. 15 




1 7 


A 


30 


0.4 


2. 92 


Jt 


1 8 


B 


30 


0.1 


mr ■ ij ■ - fail 


1 9 


C 


50 


0.6 


2.48 


2 0 


AC 2 B 




2.5 


2.84 




2 1 


J I S 
4 0 3 2 


30 


1.0 


2.80 



[Translation done.] 
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